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OBJECTIVES
To evaluate new tomato cultivars that have already demonstrated positive attributes from a
production standpoint to see if they also could produce a quality processed product. The cultivars
are evaluated prior to, during and after processing for the major quality attributes.
PROJECT FUNDING
Mid-America Food Processors Association, Worthington, OH.
BACKGROUND
New processing tomato cultivars that are under development by GARDC plant breeders have
been evaluated for processing quality attributes for over 40 years in an ongoing project in the OSU
Food Industries Center pilot plant. If new varieties demonstrate desirable production characteristics,
they are placed in the processing trials for from one to several years to see if they produce
desirable processing traits.
Initially, the tomatoes were canned as whole tomatoes and tomato juice. Some twelve or
thirteen years ago, diced tomatoes were also added to the program. In addition, over the years
tomatoes from these trials have been utilized as the raw product for many other processing studies.
In recent years, all of these tomatoes have come from the Fremont, Ohio, vegetable research farm.
PROCEDURES UTILIZED
All tomatoes were grown and mechanically harvested at the OSU Department of Horticulture
Research Farm in Fremont, Ohio. The fruit were harvested into steel dumping bins and trucked to
the Food Industries Center Pilot Plant located in Howlett Hall.
The following is a flow chart for our Pilot Plant tomato operation:
1)
2)
3)
4)
5)
6)
7)
8)
All tomatoes were washed in a soak tank with air agitation.
Tomatoes were spray washed with 150 psi water while being conveyed
on a roller conveyor.
Tomatoes were sorted to remove off quality fruit.
Tomatoes for juice were chopped in a Fitzpatrick Mill equipped with a
3/4" screen.
Tomatoes were pumped through a tube-in-tube heat exchanger to reach
a hot break temperature of 190°F.
Tomatoes were extracted in a F.H. Langsenkamp, Inc. Model 157
paddle-type extractor with a .030 screen.
The peel and skins discharged from the extractor were sent to a
Chisolm-Ryder Model C screw-type extractor-finisher with a .040 screen.
Tomatoes for whole or diced product after the spray washer were run
through a Fox lye peeler with a peeling solution of approximately 18% lye
at 190°F.
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9)
10)
11 )
12)
13)
Tomatoes were conveyed on a port mat belt to provide approximately a
3D-second lye reaction time.
Tomatoes were run over a Fox disk peeler for skin removal.
Tomatoes were sorted and hand-trimmed and peeled.
Tomatoes for dicing were run through an Urschel Laboratories, Inc.
Model GK dicer set for 1/211 cubes.
All juice, whole tomatoes and diced were filled into a 303 x 406 can, a
Morton salt and acid tablet added, closed and processed at 220°F for 30
minutes.
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Analytical procedures were conducted on the tomatoes prior to processing, during the
processing operation, after the hot break and after the tomatoes had been processed and stored
for at least 30 days. The test procedures included the following:
1) The pH was determined by a Beckman Zeromatic pH Meter and total acid was
determined by titrating to a pH of 8.1 with 0.1 in sodium hydroxide.
2) Soluble solids were measured on an American Optic Abbey Refractometer.
3) Color was measured on the Agtron ME-5M and the Agtron M35-D colorimeters.
RESULTS
Table I gives the quality data for the raw product. Table II is the data for tomato juice end process
taken immediately after the hot break. Table III provides the data for tomato juice that had been
processed for over thirty days.
Because of growing conditions this year, our variety evaluation work was condensed into about 2-
1/2 weeks. The hot, dry weather caused ripening to take place very rapidly. Regardless, we were
able to process the fruit on a schedule that provided good quality. The fruit was ripe, but not overly
so, fairly free from mold and other defects, and had very little green fruit present. With the
exception of one or two varieties, all had small fruit which would have reduced case yields below
what would normally be expected.
Generally, the soluble solids were very good with ten cultivars having a soluble solids reading of 5%
or better in the finished product. Color also was very good, as demonstrated by both the Agtron
ME-5M and the M35-D. For comparative purposes, there were 13 varieties that had an Agtron ME-
5M reading of 28 or less (lower number, better score) which would relate to the USDA tomato paste
score of 50. There was also only one that had a score of 35 or better, which would provide a paste
score of 48. pH values were also running lower than in some previous years which was particularly
important because the fruit was very ripe.
RECOM MENDATIONS
This type of tomato cultivar evaluation should continue, as it does provide valuable data for the
tomato processing industry in Ohio and the midwest. This information has been, and will continue
to be valuable to the industry as one criteria on which to select new cultivars for future operations.
1993 PROCESSING TOMATO CULTIVAR TRIALS
0/0 SOLUBLE AGTRON AGTRON M 35-0
LOT # CULTIVAR pH ACIDITY SOLIDS M E-5M RED BLUE GREEN YELLOW
01 PS 696 3.98 0.3776 3.8 32 39.4 -3.7 -1.2 -0.2
02 07983 4.02 0.3840 3.8 33 37.3 -3.7 -1.2 -0.4
03 08245 4.0 0.4288 4.2 35 40.7 -3.6 -1.1 -0.2
04 H 1100 3.95 0.4224 4.5 44 40.9 -3.5 -0.8 -0.1
05 H 8704 3.80 0.3840 3.5 42 41.8 -3.1 -0.2 0.7
06 H 8927 3.86 0.3584 4.1 37 39.2 -3.3 -0.6 0.3
07 H 9201 3.9 0.3968 3.7 38 40.2 -3.5 -0.6 0.4
08 OX4 4.0 0.3968 4.0 31 33.9 -3.8 -1.3 -0.4
09 OX 6 4.08 0.4480 4.3 29 38.3 -3.8 -1.4 -0.6
10 OX 9 4.1 0.4608 4.7 30 36.6 -3.7 -1.3 -0.3
11 OX 38 4.0 0.4096 4.3 31 35.3 -3.8 -1.3 -0.4
12 OX 42 4.09 0.3968 4.3 33 37.4 -3.8 -1.3 -0.4
13 OX 88 4.1 0.3328 3.8 31 36.5 -3.8 -1.6 -0.6
14 OX 116 4.07 0.3840 3.8 29 32.9 -3.8 -1.7 -0.9
15 OX 119 4.15 0.3520 4.4 26 34.2 -3.7 -1.6 -0.8
16 OX 120 4.15 0.3840 4.4 28 35.6 -3.6 -1.5 -0.6
17 08556 4.2 0.4480 5.2 27 35.2 -3.5 -1.6 -0.8
18 08689 4.11 0.4480 5.7 31 30.9 -3.6 -1.2 -0.4
19 a 86120 4.18 0.4352 5.0 30 34.5 -3.6 -1.5 -0.6
20 o 87160 3.9 0.3648 3.6 29 34.4 -3.7 -1.3 -0.5
21 o 87175 4.23 0.3520 4.7 27 35.9 -3.8 -1.8 -1.0
22 a 88119 4.0 0.3712 3.8 26 35.5 -4.0 -1.7 -0.9
23 a 88122 4.05 ' 0.3520 4.8 31 34.2 -3.7 -1.2 -0.3
24 o 88129 4.10 0.4160 4.8 30 34.3 -3.7 -1.1 -0.3
25 08986 4.02 0.3776 4.5 35 37.5 -3.8 -1.5 -0.6
26 08994 3.95 0.3904 3.6 29 34.2 -3.8 -1.7 -0.7
27 a 90128 4.1 0.4160 4.4 28 36.7 -3.7 -1.4 -0.5
28 a 90135 4.05 0.4032 4.2 36 42.9 -3.7 -1.2 -0.0
29 a 90139 3.98 0.4224 4.9 33 36.6 -3.5 -0.8 +0.1 I
30 09241 4.09 0.4224 4.7 24 35.8 -3.9 -1.8 -1.1 LVI
31 09244 4.02 0.3584 3.6 23 34.1 -4.1 -2.0 -1.2
32 09246 4.18 0.3968 4.4 28 35.1 -4.0 -1.8 -1.1
1993 PROCESSING TOMATO CULTIVAR TRIALS
% SOLUBLE AGTRON AGTRON M 35-0
LOT # CULTIVAR pH ACIDITY SOLIDS M E-5M RED BLUE GREEN YELLOW
01 PS 696 4.0 0.3904 4.4 33 36.8 -3.8 -1.0 -0.4
02 07983 4.15 0.4160 4.5 27 35.6 -3.6 -1.1 -0.3
03 08245 4.02 0.4608 4.7 28 37.8 -3.7 -1.0 -0.4
04 H 1100 4.0 0.4800 5.2 33 38.9 -3.5 -0.9 -0.1
05 H 8704 3.8 0.4736 4.2 34.0 37.4 -3.6 -0.9 -0.1
06 H 8927 3.89 0.4160 4.2 33 36. -3.6 -1.0 -0.3
07 H 9201 4.45 0.4992 3.5 35 36.7 -3.8 -1.0 -0.1
08 OX4 4.12 0.3776 4.6 31 6.0 -3.6 -1.0 -0.3
09 a 90139 4.20 '0.4736 4.6 32 39.5 -3.9 -1.3 -0.7
10 OX 9 4.15 0.4160 4.9 31 36.7 -3.6 -1.0 -0.2
11 OX 38 4.2 0.3712 4.9 32 36.1 -3.6 -1.1 -0.3
12 OX 42 4.05 0.3776 4.6 31 37.3 -3.6 -1.2 -0.4
13 OX 88 4.2 0.3392 4.2 27 35.8 -3.8 -1.3 -0.6
14 OX 116 4.28 0.4224 5.0 27 34.5 -3.7 -1.4 -0.7
15 OX 119 4.28 0.3648 4.4 28 34.6 -3.6 -1.4 -0.6
16 OX 120 4.4 0.3456 4.4 26.5 33.3 -3.8 -1.7 -0.9
17 08556 4.15 0.4032 4.5 27.0 33.9 -3.8 -01.6 -0.8
18 08689 4.1 0.4416 5.4 27 35.9 -3.7 -1.2 -0.5
19 a 86120 4.22 0.4352 4.9 29 34.6 -3.7 -1.4 -0.7
20 o 87160 3.8 0.4288 3.9 31 35.5 -3.7 -1.2 -0.3
21 o 87175 4.3 0.3840 5.1 27 35.1 -3.8 -1.7 -1.0
22 o 88119 4.4 0.3072 4.3 28 34.0 -4.0 -1.7 -1.0
23 o 88122 4.2 0.3840 4.9 29 35.0 -3.7 -1.3 -0.5
24 o 88129 4.05 0.4352 5.0 30 35.1 -3.8 -1.3 -0.5
25 08986 4.2 0.3584 5.0 29 36.4 -4.0 -1.3 -0.6
26 08994 4.1 0.4288 5.1 30 33.6 -3.6 -1.3 -0.5
27 o 90128 4.25 0.3904 5.1 30 35.8 -3.5 -1.2 -0.5
28 o 90135 4.05 0.4160 4.4 27 34.3 -4.0 -1.8 -1.2
29 o 90139 4.12 0.4032 5.0 31 34.8 -3.8 -1.2 -0.5 I
30 09241 4.23 0.3712 5.0 27 34.7 -4.0 -1.7 -1.1 ~I
31 09244 4.10 0.3968 4.3 26 33.7 -4.1 -1.9 -1.2
32 09246 4.2 0.3904 4.9 25 35.0 -4.0 -1.7 -1.0
1993 PROCESSING TOMATO CULTIVAR TRIALS
% SOLUBLE AGTRON AGTRON M 35-0
LOT # CULTIVAR pH ACIDITY SOLIDS M E-5M RED BLUE GREEN YELLOW
01 PS 696 4.03 0.5376 4.8 39. 31.0 -3.8 -.5 -.2
02 07983 3.9 0.5248 4.9 38. 29.9 -3.8 -0.7 -0.3
03 08245 4.01 0.5248 5.2 37.5 30.8 -3.7 -0.6 -0.2
04 H 1100 4.0 0.5504 5.6 39.5 30.7 -3.8 -0.3 -0.0
05 H 8704 3.9 0.5248 4.9 39. 30.8 -3.7 -0.4 -0.1
06 H 8927 4.0 0.4672 5.2 35. 29.4 -3.7 -0.6 -0.4
07 H 9201 4.05 0.4416 4.5 38.5 29.6 -3.8 -0.6 -0.3
08 OX4 4.02 0.4800 5.2 38.5 28.9 -3.8 -0.7 -0.3
09 OX6 4.17 0.5056 5.5 37. 31.2 -3.8 -0.6 -0.3
10 OX9 4.10 0.4800 5.4 35.5 31.1 -3.8 -0.7 -0.3
11 OX 38 4.10 0.4544 5.3 37. 31.5 -3.8 -0.7 -0.4
12 OX 42 4.12 0.4352 5.2 37.5 30.7 -3.8 -0.6 -0.3
13 OX 88 4.17 0.4032 4.7 36. 31.1 -3.8 -0.8 -0.4
14 OX 116 4.20 0.4928 5.2 32. 29.6 -3.8 -1.0 -0.6
15 OX 119 4.20 0.4096 5.0 32. 30.2 -3.8 -1.1 -0.6
16 OX 120 4.30 0.4288 5.5 30.5 29.0 -3.8 -1.1 -0.7
17 08556 4.25 0.4480 5.5 31. 29.8 -3.8 -1.1 -0.7
18 08689 4.18 0.4992 6.2 32.5 29.7 -3.8 -0.8 -0.5
19 o 86120 4.20 0.5120 5.5 33.5 28.9 -3.8 -1.0 -0.7
20 o 87160 4.10 0.4160 5.1 35.5 28.8 -3.8. -0.8 -0.4
21 o 87175 4.23 0.4416 5.8 31. 30.4 -3.8 -1.1 -0.7
22 o 88119 4.20 0.3776 5.3 34.5 32.2 -4.0 -0.9 -0.5
23 o 88122 4.18 0.4352 5.6 35. 29.5 -4.0 -0.9 -0.6
24 o 88129 4.10 0.4672 5.8 34.5 29.0 -4.0 -0.9 -0.6
25 08986 4.12 0.4288 6.0 36. 31.9 -3.9 -0.5 -0.2
26 08994 4.10 0.4800 5.8 35. 30.8 -3.9 -0.8 -0.4
27 o 90128 4.15 0.4800 5.6 31.5 31.8 -3.8 -0.6 -0.3
28 o 90135 4.12 0.4736 5.5 31. 31.6 -4.0 -1.1 -0.7
29 o 90139 4.13 0.4672 5.7 35.5 30.4 -4.0 -0.8 -0.5 ILn
30 09241 4.25 0.4352 6.0 33. 32.1 -3.9 -0.9 -0.5 I
31 09244 4.05 0.4672 5.2 30.5 28.9 -4.0 -1.2 -0.8
32 09246 4.18 0.4416 5.7 32. 32.1 -3.9 -1.0 -0.6
